

What is claimed is: 

1 1. A method for concealing the effects of frame errors in frames 

2 to be decoded by a decoder in providing synthesized speech, the 

3 frames being provided aver a communication channel to the 

4 decoder, each frame providing parameters used by the decoder in 

5 synthesizing speech, t/he method comprising the steps of: 

a) determining whether a frame is a bad frame; and 

b) providing a substitution for the parameters of the bad frame 
based on an at least partly adaptive mean of the spectral 
parameters of a predetermined number of the most recently 

.Oy received good f ratries . 
0 / " 

p / 

2. A method as i'n claim 1, further comprising the step of 

2© determining whe trier the bad frame conveys stationary or non- 
Nl / 

3§ ( i stationary speech, and wherein the step of providing a 

4P substitution for the bad frame is performed in a way that depends 
O / 

E^i on whether the/ bad frame conveys stationary or non- stationary 

6 speech. 

1 3 . A method /as in claim 2 , wherein in case of a bad frame 

2 conveying stationary speech, the step of providing a substitution 

3 for the bad /frame is performed using a mean of parameters of a 

4 predetermined number of the most recently received good frames. 

1 4. A method as in claim 3, wherein in case of a bad frame 

2 conveying /stationary speech and in case a linear prediction (LP) 

3 filter is being used, the step of providing a substitution for 

4 the bad frame is performed according to the algorithm: 

5 For 1 k 0 to N-l: 
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adapt i ve_mean_LSF_vec tor(i) 

= (past_LSF_good(i) (0) +past_LSF_good(i) ( 1 ) +~+pa?£_LSF_good ( i ) (K-l))/K; 

LSFjql (i ) 

=a*past_LSF_qood ( i ) (0) + (1-a) * adapt i ve_m^dn_LSF ( i ) ; 
LSF_q2 (i)=LSF_ql (i) ; 

wherein or is a predetermined parameter, wherein N is the order 
of the LP filter, wherein K is trie adaptation length, wherein 
LSF_ql(i) is the quantized hSW vector of the second subframe and 
LSF_q2 (i) is the quantized LSF vector of the fourth subframe, 
wherein past_LSF_qood (i) (0/ is equal to the value of the 
quantity LSF__q2 (i-1) from the previous good frame, wherein 
past_LSF_good (i) (n) is a component of the vector of LSF 
parameters from the nyl th previous good frame, and wherein 
adapt ive_mean_LSF (i) / is the mean of the previous good LSF 
vectors . 

5. A method as ifn claim 2, wherein in case of a bad frame 
conveying non- stationary speech, the step of providing a 
substitution f©r the bad frame is performed using at most a 
predetermined/portion of a mean of parameters of a predetermined 
number of the most recently received good frames. 



1 6 . A method as in claim 2 , wherein in case of a bad frame 

2 conveying /non- stationary speech and in case a linear prediction 

3 (LP) filler is being used, the step of providing a substitution 

4 for the /bad frame is performed according to the algorithm: 

5 For i £ 0 to N-l: 

6 pairtly_adapti ve_mean_LSF (i) 

7 L J3*mean_LSF (i) + (1-fi) *adapti vejnean_LSF (i ) ; 

8 LSFjql(i) 

9 I = cc*past_LSF_qood(i) (0) + (1-a) *partly_adaptive_mean_LSF (i) ; 
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LSF_q2 (i) =LSFj}lUJj_ ^ 

wherein W/i^heorder of the LP filter, wherein a and p are 
predetermined parameters, wherein LSFjql(i) is the quantized LSF 
vector of the second subframe and LSF_q2(i) is the quantized LSF 
vector of the fourth subframe, wherein past_LSF_q (i) is the 
value of LSF_q2 (i) from the previous good frame, wherein 
partly_aoaptive_mean_LSF (i) is a combination of the adaptive 
mean LSF vector and the average LSF vector, wherein 
adapt ive_mean_LSF ( i ) is the mean of the last K good LSF vectors, 
and wherein mean__LSF ( i ) is a constant average LSF. 



7 . A met. 
determin* : 



lod as in claim 1, further comprising the step of 
ng whether the bad frame meets a predetermined 
criterion, and if so, using the bad frame instead of substituting 
for the oad frame. 



8. A method as in claim 7, wherein the predetermined criterion 
involves making one or more of four comparisons: an inter- frame 
comparison, an intra- frame comparison, a two-point comparison, 
and a single-point comparison. 

9. A method for concealing the effects of frame errors in frames 
to be decoded by a decoder in providing synthesized speech, the 
frames being provided over a communication channel to the 
decoder, each frame providing parameters used by the decoder in 
synthesizing speech the method comprising the steps of: 

a) determining whether a frame is a bad frame; and 

b) providing a substitution for the parameters of the bad 
frame, a substitution in which past immittance spectral 
frequencies (ISFs) are shifted towards a partly adaptive mean 
given by: 
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ISF q (0 = a * pas/ _ ZSF, (/) + (1 - a) * ISF^ 
where 



Tfor / = 0..16 , 



a 



0.9, 



7SF (i) is the i th component of the ISF vector for 



a currer 



frame, 

past _ISF q {i) is the i th component of the ISF vector 
from t^ie previous frame, 

ISF mean {i) is the i th component of the vector that 

is a Ibombination of the adaptive mean and the constant 
predetermined mean ISF vectors, and is calculated using the 
formula : 

r SF mea Ai) = /3*ISF coml _ mean (0 + (l-j3)*ISF adap ^ for * = 0..16, 



wher 



1 2 

5 P = 0.75, where ISF adaptive mean (i) = -^past _ISF q (i) and is 

3 i=o 

updated whenever BFI =0 where BFI is a bad frame indicator, 



and 



where ISF„ 



(i) is the i th component of a vector 



const mean 



forned from a long-time average of ISF vectors. 

10. An 4pparatus for concealing the effects of frame errors in 
frames tcf> be decoded by a decoder in providing synthesized 
speech, the frames being provided over a communication channel to 
the decoder, each frame providing parameters used by the decoder 



in synth 



tsizing speech, the apparatus comprising: 



a) means for determining whether a frame is a bad frame; and 



b) 



mear 



s for providing a substitution for the parameters of the 



bad frame based on an at least partly adaptive mean of the 



spectra 



parameters of a predetermined number of the most 



recently received good frames. 
I 
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1 11. An apparatus as in claim 10, further/comprising means for 

2 determining whether the bad frame conveys stationary or non- 

3 stationary speech, and wherein the means for providing a 

4 substitution for the bad frame performs the substitution in a way 

5 that depends on whether the bad A rame conveys stationary or non- 

6 stationary speech. / 

t) / 

W 12. An apparatus as in cLaim 11, wherein in case of a bad frame 

2^ conveying stationary speech, the means for providing a 

3ypj substitution for the baa frame does so using a mean of parameters 

4 J of a predetermined nupser of the most recently received good 

5C0 frames . / 

1© 13. An apparatus/as in claim 12, wherein in case of a bad frame 

2^ conveying stationary speech and in case a linear prediction (LP) 

W / 

3%f filter is being used, the means for providing a substitution for 

W /. 

4 ri the bad frame/ is operative according to the algorithm: 

iHi / 
5jT^ For i = 0 io N-l: 

6 adapt i vdmean_LSF_vector (i) 

7 = (pas/t_LSF_good(i) (0) +past_LSF_good (1) (1) +...+past_LSF_good (i) (K-l))/K; 

8 LSF_<A(i) 

9 =arpast_LSF_qood(i) (0) + (l-cc) * adapt ive_mean_LSF (i) ; 

1 0 LSF_q2 (i ) =LSF_ql (i ) ; 

11 wherein a is a predetermined parameter, wherein N is the order 

12 of tne LP filter, wherein K is the adaptation length, wherein 

13 LSFj_ql(i) is the quantized LSF vector of the second subframe and 

14 LSF_q2 (i) is the quantized LSF vector of the fourth subframe, 

15 wherein past_LSF_qood (i) (0) is equal to the value of the 

16 cfuantity LSF_q2 (i-1) from the previous good frame, wherein 

17 past_LSF_good(i) (n) is a component of the vector of LSF 
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parameters from the n+l th previous good frame, /and wherein 
adaptive_mean_LSF ( i ) is the mean of the previous good LSF 
vectors . 



1 14 . An apparatus as in claim 11, wherein in case of a bad frame 

2 conveying non- stationary speech, th^ means for providing a 

3 substitution for the bad frame do§£ so using at most a 
predetermined portion of a mean j6f parameters of a predetermined 
number of the most recently received good frames. 
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15. An apparatus as in cla/m 11, wherein in case of a bad frame 
conveying non- stationary speech and in case a linear prediction 
(LP) filter is being used^ the means for providing a substitution 
for the bad frame is operative according to the algorithm: 

For i = 0 to N-i 

parti y_a dapti ve_medn_LSF (i) 

= J3*mean_LSF(i) /+ (l-fl) * adapt ive_mean_LSF (i) ; 

LSF_ql (i) 

- a*past_LSF/qood ( i ) (0) + (1-ct) *partlyjadaptive_mean_LSF(i) ; 
LSF_q2 (i)= LsFjql (i) ; 

wherein N is /the order of the LP filter, wherein a and J3 are 
predetermined parameters, wherein LSF_ql (i) is the quantized LSF 
vector of t/he second subframe and LSF_q2 (i) is the quantized LSF 
vector of /the fourth subframe, wherein past_LSF_q (i) is the 
value of ILSF_q2 (i) from the previous good frame, wherein 
partly_adaptivejmean_LSF (i) is a combination of the adaptive 
mean L9fr vector and the average LSF vector, wherein 
adapt j/ve_mean_LSF ( i ) is the mean of the last K good LSF vectors, 
and wnerein mean_LSF (i) is a constant average LSF. 



16./ An apparatus as in claim 10, further comprising means for 
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2 determining whether the bad frame meets a predetermined 

3 criterion, and if so, using the bad frame iprstead of substituting 

4 for the bad frame. 

1 17. An apparatus as in claim 16, wherein the predetermined 

2 criterion involves making one or more of four comparisons: an 

3 inter-frame comparison, an intra-forame comparison, a two-point 
S4 ) comparison, and a single-point comparison. 



18. An apparatus for concealing the effects of frame errors in 



2iS frames to be decoded by a decoder in providing synthesized 

3p speech, the frames being provided over a communication channel to 

4*9 the decoder, each frame providing parameters used by the decoder 

W / 

5g in synthesizing speech t'he apparatus comprising: 

5 / 

6 a) means for determining whether a frame is a bad frame; and 

75j b) means for providing a substitution for the parameters of the 

bad frame, a substitution in which past immittance spectral 

9q frequencies (ISFs)/are shifted towards a partly adaptive mean 

lOH- given by: 

11 ISF q {i) = a^ p(fst JSF q {i)^{\-a)^ISF mean {i) f for i = 0..16, 

12 where 

13 / a = 0.9, 

14 / ISF q (i) is the i th component of the ISF vector for 

15 a current frame, 

16 / past _ISF q {i) is the i th component of the ISF vector 

17 from/ the previous frame, 

18 / ISF mean (i) is the i th component of the vector that 

19 is /a combination of the adaptive mean and the constant 
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predetermined mean ISF vectors, and is calculated using the 
formula: X 

M^W-ptlSF^^W + Q-n + lSF^^®. for i = 0..16, 

/ 1 2 

where fi = 0 .if, where ISF adaptive mean (i) = -^past _ISF q (i) and is 

/ 3 i=0 

updated whenever BFI =0 where BFI is a bad frame indicator, 
and where/zSF^ mean (J) is the i th component of a vector 
formedyfrom a long-time average of ISF vectors. 



